The photorespiration proceeds on the glycolate pathway to reduce the apparent photosynthesis of C3 plants and glycolated oxidase (EC 1.1.3.1) is involved in the process. Untill now, several chemicals such as a-hydroxypyridinemethanesulfonate (a-HPMS),1* butyl hydroxybutynoate (BHB),2) and glyoxylate3) have been known to inhibit glycolate oxidase, and it is of interest to study on their effects on the glycolate pathway. Further it has been reported that, under suitable conditions, these inhibitors block the photorespiration and increase the photosynthetic CO2 uptake.4) With a view to find potent inhibitors of the photorespiration, we have continued to search for the inhibitors of glycolate oxidase and have prevoiusly reported that some fatty acids inhibit the enzyme.5) During the study, an extract of soybean meal showed an inhibitory activity on glycolate oxidase, and in this paper we wish to report isolation ofsoyasaponin I (1) from the soybean meal as an inhibitor of glycolate oxidase. The partially purified glycolate oxidase was prepared from spinach leaves, Spinacia oleracea, according to the method reported by Zelitch6) and the bioassay method used in the present experiments wasthe sameas that in the previous report. 5) Five hundred grams of soybean meal was dipped in approximately 5 liters of water-methanol mixture (1 : 1) for a day and, after filtration, the filtrate was concentrated in vacuo to 2 liters. Theresidue was extracted with ethyl acetate at pH2.0 and the organic layer was extracted with saturated sodium bicarbonate solution. The aqueous layer was acdified to pH 2 and then extracted with ethyl acetate. Theextract wasconcentrated in vacuo to afford a solid (5.6g). The solid was dissolved in 10ml of methanol and the solution was added to 500ml of ethyl acetate giving a precipitate (1.3 g). The precipitate was successivey chromatographed on a silica gel PF254 column using chloroform-methanol-acetic acid-water (12 : 6 : 1 : 1) as a solvent system and then on a SephadexLH-20column using ethyl acetate-methanol (8 : 2) to afford 65 mg of the active principle (1). By refluxing with 1 n hydrochloric acid in dioxan-water (1 : 2) mixture for 6hr, 1 was hydrolyzed and the reaction mixture was extracted with ethyl acetate. The aqueous residue was concentrated and treated with TMS-HT reagent to give TMSderivatives of sugars, which were identified as those of rhamnose, galactose and glucuronic acid by GLC.The ethyl acetate extract was chromatographed on a silica gel PF254 column (1.5 x 50cm) using chloroform-ethyl acetate mixture (8 : 2) å , soyasaponin I 500ppm; #, control; S, substrate (glycolate).
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As shown in Fig. 1 , soyasaponin I (1) non-competitively inhibited glycolate oxidase (ID5O = 5.0 x 10~4 m), whereas the sapogenin (3) and constituent sugars, glucuronic acid, rhamnose and galactose, were practically inactive. Further, it is of interest in connection with structureactivity relation that methyl ester (2) of soyasaponin I does not block the enzyme.Thus the inhibitory activity of 1 might be closely related to the whole structure of molecule. Although the plant physiological role of soyasaponin I has not been clarified, it is worthy to note that 1 inhibits the enzymeinvolved in the photorespiration and also that 1 has been recently isolated from seedlings of Alaska pea as a Pfr killer of the phytochrome system.8) The effects of 1 on the photorespiration is now under investigation.
